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Preventing Birds From Damaging Greens
By W. L. McAtee
Bureau of the Biological Survey, United States Department of Agriculture

Although a number of species of birds may make holes in putting
greens, all of them, as far as we know, do so for the purpose of ob-
taining food. This food may be ants, beetle larvae, cutworms, or
possibly other insects, the presence of which in a putting green is
undesirable. The excavating operations of the birds in securing
these larvae should therefore be looked upon with tolerance, for they
have as their object the capture of pests which in the long run if
unchecked would do far more damage to the greens.

Several instances have come to attention in the past season where
persons in charge of golf greens that were being dug into by birds
adopted the first method of combatting the trouble that occurred to
them, namely, killing the birds. The facts stated in the preceding
paragraph clearly indieate that this is the wrong policy, the right one
by contrast being direct action for the destruction or removal of the
insect pests themselves, the presence of which in the greens is what
attracts the birds. TUnauthorized killing of birds also is likely to
involve the persons doing it in violation of either State or Federal
laws protecting birds, for which penalties are provided. In cases
where it is really necessary to kill birds of protected species, arrange-
ments usually can be made to get permits authorizing the procedure
from the United States Biological Survey in the case of migratory
birds, and from the State conservation departments or similar organ-
izations in the case of resident birds.

An investigation of an instance of birds digging in putting greens
was made on the experimental turf garden at Arlington Farm, Va.,
in August, 1929, by Mr. Clarence Cottam, of the United States Bio-
logical Survey. Starlings, killdeers, and robins were observed feeding
on the plots. The killdeers seemed to do no drilling whatever. The
robins secured most of their food from the surface but did ocea-
sionally peck into the sod, and the holes were too small to cause any
appreciable damage. The starlings seemed to be largely responsible
for the damage, and they sometimes dug rather large holes in the sod
in their search for food. A number of furrows two inches or more
long and an inch deep were observed to be made by them. Specimens
of all of the birds mentioned were collected, and it was demonstrated
by examination of their stomachs that the principal food attracting
them to the grass plots was cutworms. It is believed, therefore, that
if proper insecticidal measures are taken against the cutworms the
digging operations of birds in the turf plots will cease, and it is hoped
that persons in charge of golf greens will adopt this procedure.
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It should not be forgotten that aside from the matter of the holes,
the work of the birds in and about golf greens is likely to be entirely
beneficial. The destruction of cutworms in itself is very desirable, as
they are certainly not in golf greens for the good of the turf. The
birds collected on Arlington Farm had eaten a good many ants,
insects which are constantly throwing up small mounds of dirt on the
surface of greens, much to the disgust of golfers. Nearly a third of
the food of the starlings collected consisted of ants. Billbugs and
grasshoppers, insects also injurious to grass, were taken by the birds;
and as is well known, robins are great consumers of earthworms,
creatures which greenkeepers desire to eliminate from putting turf.
As a final thought we need only urge what is apparent to all that the
general value of insectivorous birds is such that aggressive action
against them should not be undertaken except after thorough investi-
gation and for important reasons. Fight insects directly and you will
find that birds are your allies in the campaign.

Japanese Beetle Parasites Collected in Native Land

Four large shipments of Japanese beetle parasites were received
recently by the Bureau of Entomology of the United States Depart-
ment of Agriculture. They came from the field laboratory of the bu-
reau at Yokohama, Japan, and were sent to the Japanese beetle lab-
oratory at Moorestown, N. J.

Few people understand the difficulty and cost of obtaining, stor-
ing, and shipping these parasites. To get them, T. R. Gardner, ento-
mologist in charge of the Yokohama laboratory, and his staff of
Japanese assistants, had to search for weeks to collect the necessary
species.

Two of these shipments consisted of Japanese beetle larvae para-
sitized by two species of flies. The other two shipments were adult
wasps of a species native to Korea. In the case of one species of
flies, the female flies had first to be caught, and then dissected under
a microscope. Two or three of the minute larvae found within the
larval sac were then placed on each grub of the host “Popillia” or Jap-
anese beetle. These minute larvae would almost immediately enter
their host. The grubs were then stored in “grub plots” out of doors
for the winter, and shipment was made the following spring.

The shipments of wasps were in tins provided with all the neces-
sities of life. They arrived in excellent condition. The first ship-
ment, of 5,285 wasps, came through with 86.5 per cent alive; the
second, about 5,700 somewhat older adults, with 64.7 per cent alive.

Most careful preparations must be made for expediting these
parasites across the Pacific and this continent. Cablegrams are sent
to clear the way for rapid delivery, and when once started they move
on their route as fast as mail. In the meantime the laboratory here
makes preparations for receiving them, and by the time they arrive
is ready to store them properly or liberate them immediately, ac-
cording to the species and the season. In some cases parasites re-
ceived at one time of year must be held over until the proper time
has come in the life cycle of the host beetles for their attack to be
effective. It has been found, too, that better results are obtained
when very large numbers of parasites are liberated at one time.
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Cutworms on Golf Greens
By W. R. Walton

Bureau of Entomology, United States Department of Agriculture

Sodlands constitute the natural home of many of the most injuri-
ous species of cutworms inhabiting the United States east of the
Mississippi River. It should not therefore cause surprise when they
are found feeding on golf greens in large numbers. An instance of
this kind is reported in this issue of the Bulletin, which occurred
on the greens at the experimental farms, Arlington, Va., in which
attention was focused on the matter through the useful agency of
insectivorous birds. Fortunately the cutworm pest is one which can
be rather easily eliminated in the great majority of cases by the
application of simple poisoning methods, as herein described.

The annual or seasonal history of many common cutworms in-
cludes either one or two generations of the insects a year. The eggs
are laid commonly on grass in middle or late summer, and the worms
feed until partly mature during the late summer and autumn. Then
they burrow into the soil, make
a cavity or cell, and hibernate
or sleep during the winter. In
March or April they again be-
come active and feed even more
hungrily than in the fall. It
may be seen from this program
that where they have been found
injurious in the fall, further in-
jury may be expected in the
spring unless successful poison-
ing operations were conducted
in the fall.

The worms may be killed by
spraying or sprinkling the in-
fested turf with a solution of

. ) . . two pounds of powdered arse-
Y:)"fff:‘hef (c:)tv;l‘:::ta(lptﬁ)rrlx‘:lr‘::?i::;?:r:fi?l::?s;:l; nate of lead in 50 gallons of

view; (c¢) same in curved position; (d) dark . . N :
form, view of back; (e) greatly enlarged egg. ‘Vate17 or by the SpY eadlng Of

seen from side; (f) ezg mass on twig. poisoned baits prepared in the
following manner:

Wheat bran ............ ... ... .. .. ..., 50 pounds

Paris green or crude arsenic................ 2 pounds

Blackstrap molasses ...................... 2 quarts

Water ... 2to4 gallons

or more as needed.

Mix the poison and the bran thoroughly together, in a dry state,
add the diluted molasses, and stir vigorously until thoroughly mixed.
Distribute this bait broadcast over the infested area. In case bran
can not readily be obtained, middlings or alfalfa meal may be suc-
cessfully substituted.

Where bran or other fillers for poisoned baits are prohibitively
expensive or difficult to obtain in sufficient quantities, thev mav be
diluted with equal parts of fresh hardwood sawdust. The formula
for poisoned bait prepared in this manner is as follows:
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Paris green or white arsenic............... 2 pounds
Fresh hardwood sawdust................... 25 pounds
Wheat bran ........ . i, 25 pounds
MoOlaSSES v v vttt it i et 2 quarts
Water ..ot e e e e 4 to 8 quarts

or more as needed.

This mixture is not quite as efficient as the poisoned bait con-
taining the entire amount of bran, but it has shown good results and
may be used to advantage when necessary. Pine sawdust should not
be used, as this seems to repel the insects. '

Where only a small quantity of poisoned bait is required the fol-
lowing formula will be found most convenient:

White arsenic or Parisgreen................. 1 pound
Dry bran ...t iiiiiiannnn, 1 peck
Molasses wovviv v et e e 1 pint
Water oot e 2 to4 quarts

or more as needed.

It is often advantageous to allow the mash thus obtained to stand
for several hours before using; this seems to result in greater effec-
tiveness.

In areas known to be infested the distribution of this bait should
be started early in the season so that the cutworms may be eliminated
as quickly as possible. During the warm spring months cutworms
do most of their feeding at night and burrow into the soil to the depth
of an inch or two during the day; the bait will, therefore, usually be
inore effective if applied during the late afternoon or early evening

ours.

Caution.—Poisoned bait should be distributed thinly. Domestic
animals, including fowls, should be prevented from eating it. Arsenic
and Paris green are poisonous to animals.

The United States Department of Agriculture receives about
15,000 letters a day at Washington. Most of these are requests for
information on technical matters pertaining to agriculture and other
work under the control of the Department, including the activities of
the Weather Bureau, the Biological Survey, the Forest Service, the
Bureau of Home Economics, and the Food and Drug Administration.
The bulk of these inquiries are answered by printed circulars and
pamphlets. About 30,000,000 publications of this kind are mailed
annually by the Department in answer to inquiries. Less than half
of these are requested by farmers. More than 1,000 news items are
supplied annually by the Department to newspapers and other private
publications. At least 3,500 persons in the country write agricul-
tural news and feature articles, drawing chiefly on the Department
of Agriculture for their information. At noon each week day a
specialist of the Department broadcasts a timely talk over the radio,
through the National Broadcasting Company, which has linked 39
stations for these daily programs from Washington. In addition,
weather reports are broadecast daily by 215 stations. Market news
is broadcast daily by 110 stations. Syndicate information obtained
from the Devartment is broadcast by more than 150 stations. All
told, 290 of the 610 broadcasting stations in the United States cooper-
ate with the Department of Agriculture.
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QUESTIONS AND ANSWERS

All questions sent to the Green Section will be answered in a letter
to the writer as promptly as possible. The more interesting of these
questions, with concise answers, will appear in this column. If your ex-
perience leads you to disagree with any answer given in this column, it is
your privilege and duty to write to the Green Section.

While most of the answers are of general application, please bear in
mind that each recommendation is intended specifically for the locality
designated at the end of the question.

Discoloration of turf by cold weather.—Within the last few weeks
preceding this date, May 11, our putting greens have taken on a dull
brown color, and although we have given them two applications of
sulphate of ammonia at the rate of 10 pounds to the green they do
not show improvement. We are of the opinion that the brown color
is due to the cold nights, as there has been a slight frost at nights.
Have you any suggestions as to how we might take care of this
condition? (Illinois.)

ANSWER.—You do not state what kind of grass you have on your
greens. Some strains of bent are apt to turn a dark color during cold
weather. This is particularly apt to occur with the Washington
strain, which often turns a dark color without frost, mere cold winds
being sufficient to bring this about. Discoloration is often more likely
to occur if the cold comes soon after an application of sulphate of
ammonia or other quick-acting fertilizers. If it is cold that is affect-
ing your greens you will find that the entire surface is turned off
color, rather than patches, such as occur when diseases affect turf.
There is no treatment which will help greens so discolored. As soon
as warm weather returns you will find that the grass will again take
on its healthy green color.

Bulbous bluegrass for winter greens in the South.—Would bulb-
ous bluegrass be worth sowing on Bermuda greens in this locality
for use as a winter putting turf? We understand it is very satisfac-
tory for this purpose in Arizona, beginning to grow in the fall when
the Bermuda grass becomes dormant. It is rather expensive, costing
about 65 cents a pound. (Tennessee.)

ANSWER.—We have no information as to what success might be
expected from bulbdus bluegrass (Poa bulbosa) when sown-on Ber-
muda greens in your locality. Its value varies for this purpose with
climate. At Washington, D. C., it is not entirely satisfactory, as it
does not become green soon enough in the fall after frost attacks the
Bermuda grass. In Florida also it is not entirely satisfactory, as the
dormant bulbs of the bluegrass seem to be injured to some extent by
the summer heat, since the bluegrass does not revive in the winter
sufficiently to make a satisfactory turf. We understand, however,
that south of Richmond, through the piedmont section, satisfactory
results are obtained, the bulbous bluegrass returning when the Ber-
muda grass goes out with the frost, and disappearing as the Bermuda
resumes growth in the spring. The use of bulbous bluegrass in your
locality would therefore be an experiment, but might be worth trying
on a small scale.



September, 1929 165

Use of highly concentrated fertilizers; roles of nitrogen, phos-
phoric acid, and potash in plant nutrition.—We are interested in
using highly concentrated fertilizers, and in particular a certain com-
mercial fertilizer which is claimed to contain 17 per cent nitrogen, 33
per cent phosphoric acid, and 17 per cent potash. These figures make
a total of 67 per cent combined nitrogen, phosphoric acid, and potash,
which is greater than the 46 per cent ritrogen alone contained in
urea, 35 per cent nitrogen alone in nitrate of ammonia, 20 per cent
nitrogen alone in sulphate of ammonia, 58 per cent combined nitro-
gen and potash in nitrate of potash, and 59 per cent combined nitro-
gen and phosphoric acid in phosphate of ammonia, as listed on page
112 of the Bulletin for June, 1928. We appreciate that for certain
conditions nitrogen is more desirable than phosphoric acid or potash
but do not quite understand the roles of the three fertilizing elements
nitrogen, phosphoric acid, and potash, in plant nutrition nor what
value or superiority each may have as applied to golf course turf.
Our greens are all of creeping bent and are dressed frequently with
compost containing a fixed percentage of sulphate of ammonia. Our
fairways are largely Kentucky bluegrass and clover, with a small
percentage of bent and fescue. These likewise are being dressed with
compost containing a fixed percentage of sulphate of ammonia. May
any additional benefits be expected from the use of a highly concen-
trated complete fertilizer? If you would recommend the use of the
commercial fertilizer to which we have referred, at what rate should
it be applied to an acre? (Kentucky.)

ANSWER.—It is generally accepted that nitrogen is conducive to
succulent, leafy growth, and if it is used excessively with some plants
nothing but stalks and leaves will be produced, to the detriment of
the fruit. Phosphoric acid is considered to be used by the plant in
root development and in the stiffening and hardening of the plant, as
in the stiff stalks, veins, and seed coats. Potash is useful in the
formation of the stiffer structures of the plant, the coloring in the
plant, and the structure of the fruit and seed. It will therefore be
seen that in turf work, where we are not aiming to produce an abun-
dance of hard stalks and fruit but rather an abundance of leaves, the
nitrogenous fertilizers possess higher value. When, however, seed-
ings are first made it is well to use some fertilizer containing phos-
phoric acid, since a good root development is required in order to
establish a good stand of grass. Once the roots are developed, turf
grasses are better able to obtain sufficient phosphorus from the soil.
At certain times the plant requires some phosphorus and potash, and
unless these are present in the soil in sufficient quantities the plant
will suffer. Usually the soil on the fairways contains sufficient phos-
phorus and potash, and the supply is not depleted, due to the clippings
being left on the ground and thereby returning these fertilizing ele-
ments to the soil. On putting greens, however, where clippings are
removed, the situation is different. A good top-dressing of compost
usually contains sufficient phosphorus and potash to take care of
the loss. However, it is wise to apply occasionally a complete fertil-
izer, containing nitrogen, phosphoric acid, and potash, to putting
greens.

If sulphate of ammonia is applied to fairways at the rate of 200
pounds to the acre, as indicated in the Bulletin for June, 1928, it
would take 235 pounds of the commercial fertilizer to which yvou
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refer, containing 17 per cent nitrogen, to supply an equal amount of
nitrogen. Usually muriate of potash is employed to supply the potash
in mixed fertilizers, and a certain allowance in the rate of applica-
tion is made for the potash contained so as to forestall possible injury
to the grass from burning that might result from the muriate of
potash, and we would accordingly recommend a rate of 150 to 190
pounds to the acre for the fertilizer in question. The advisability of
using the commercial fertilizer you refer to depends somewhat on
its price. We think the chief value of fertilizers for golf courses is
in their nitrogen content, and recommend that fertilizers be bought
for the most part on a nitrogen-content basis. The particular fer-
tilizer you are considering contains more phosphoric acid and potash,
in comparison with nitrogen, than is required on goif courses, and
hence we would not recommend it for steady use. It could, however,
be applied occasionally either to putting greens or fairways with
very good results. Sulphate of ammonia and compost supply putting
greens with abundant nitrogen and usually with sufficient phosphorus
and potash also, and are therefore recommended for continued use.

Winter greens in the South.—What appears to be t}le customary
method of providing winter putting turf in this section? (North
Carolina.)

ANSWER.—Bermuda grass is the chief grass for both fairways
and greens from southern Virginia southward, although Kentucky
bluegrass does appear in the fall on the heavier soils of North Caro-
lina and will form fair winter turf if fertilized in the fall. In the
summer Bermuda grass and crab grass are the predominant turf
grasses. The crab grass will displace the Bermuda if the latter is
not ocecasionally fertilized. The Bermuda turf on putting greens is
used from April or May until the latter part of October. On the first
of October the custom is to skin the Bermuda grass off half or all of
each green by means of sharp hoes. The area thus prepared usually
is then sown with Italian or domestic-grown rye grass. The rate of
seeding is fairly heavy, usually amounting to as much as 30 pounds
to 1,000 square feet. Rye grass quickly establishes itself and gives a
fair winter putting surface. The growing of rye grass in the winter
however usually injures the Bermuda grass, which becomes weaker
each year. For that reason on many courses only half of the green
is used in the winter. Those clubs that use the whole green reseed
with Bermuda grass in early spring,

Controlling snow-mold.—We should appreciate it if you would
advise us what information you now have on snow-mold, or winter
brown-patch. This is our principal problem in this section.
(Minnesota.)

ANSWER.—In regions where this disease is serious it is well to
treat greens with at least 3 ounces of corrosive sublimate to each
1,000 square feet of turf. Powdered calomel can be used for the same
purpose. This treatment should be made as late in the fall as it is
possible to work on the greens. This will avoid washing of the
chemical from the soil by late fall or early winter rains. The chem-
ical can be applied safely at this rate, or even in much larger quan-
tities, at that time of the year. It may be applied in liquid form or
mixed thoroughly with a light application of compost. In some of
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the tests last year it was found that treatments in late winter or early
spring checked the damage to some extent. The control was, how-
ever, by no means as effective as was the fall application. Since it
is difficult to use spraying equipment on greens when snow is melt-
ing it is wise to store some dry compost or sand with which to mix
powdered corrosive sublimate if it should prove necessary to give a
further treatment in late winter. A mixture with sand or compost
can be easily and safely applied whenever the snow-mold is found to
be active. The nature and control of the disease is discussed in de-
tail in the October, 1928, number of the Bulletin.

Borax as an ant killer.—To what extent and over how long a
period of time would borax used as an ant killer injure the turf or
soil? We have been using it with sugar made into a syrup, three
parts of sugar to two parts of borax. We punch a hole in the nest
and with an oil can inject a few drops. It seems to be far more effec-
tive than the carbon bisulphide which we have been using in connec-
tion with it. However the grass seems to yellow worse than with the
bisulphide. We find it particularly useful in the colonies of ants one
often finds in the areas around the green where injury to the turf is
a minor matter. It seems to kill most of the ants and prevents them
from working in the green. Would the injurious effect of the borax
be gone the next season? (Massachusetts.)

ANSWER.—There is very little information available as to the
lasting harmful effect of borax on turf. We have experimented with
this chemical and have observed the very noticeable yellowing of turf
which develops a few days after the material is applied. Ordinarily
we have found that in a comparatively short time the turf recovers
its normal green color. There seems to be no lasting accumulative
effect but there has not been sufficient experimental work to justify
any general recommendation or condemnation of this chemical for
turf work. In the absence of any conclusive information we advise
you to use the chemical as sparingly as possible on your best turf.

Controlling goose grass, small crab grass, and yellow foxtail on
puiting greens.—We are sending you specimens of three grasses
which cause us a great deal of trouble on the 18 watered greens of
our course. Kindly give us the common and botanical names of these
grasses, with suggestions for their control. (Missouri.)

ANSWER.—The grasses which you send us are goose grass
(Eleusine indica), small crab grass (Syntherisma ischaemum), and
yellow foxtail (Chaetochloa lutescens). Once any of these grasses are
established in a putting green the best remedy is hand-weeding. The
thickening of the turf on putting greens in the spring also has a great
deal to do with the control of all foreign grasses and weeds. Steps
should also be taken to prevent their getting into the greens. Such
foreign grasses are most commonly introduced on greens in top-
dressing material. It is well therefore to test top-dressing material
for the presence of weed seeds before applying it to a green. The
test can be made by setting out small flats of the material, in a
greenhouse or other warm place during cool weather, to see if weed
seeds germinate. Weed seeds in top-dressings can be destroyed by
thoroughly composting the material and frequently turning the piles
or by preparing soil beds which are kept fallowed throughout the
summer by frequent cultivation.



Aveid especially the class of literature which has a
knowing tone: it is the most poisonous of all. Every good
book, or piece of book, is full of admiration and awe. It
may contain firm assertion or stern satire, but it never
sneers coldly nor asserts haughtily; and it always leads
you to reverence or love something with your whole heart.

John Ruskin.



